. Circular dichroism data of the A3 aptamer incurring a structural change as it folds in the presence of cocaine. 2 (98%, Aldrich), potassium chloride (99%, Mallinckrodt) were used as received. Acetonitrile (Mallinckrodt) was distilled before using. 18 MΩ·cm water was obtained from a Barnsted "E-pure" water purification system. Mercaptohexanol was obtained from Aldrich and used as received. Diethyl ether was obtained from Mallinckrodt and used as received. Succinimidyl 4-[N-maleimidomethyl]cyclohexane-1-carboxylate, SMCC (>99%) and Tris(2-Carboxyethyl) phosphine Hydrochloride, TCEP·HCL were from Pierce (Rockford, IL) and used as received. N,N-Dimethylformamide (DMF, 99.9%) was obtained from Fisher Scientific and was dried over molecular sieves. 4-dimethylaminopyridine, DMAP (>99%, Aldrich), was used as received. Tris-EDTA buffer solution (Sigma) was used as received. Cocaine hydrochloride was received from SigmaAldrich and stored at 2-8 °C until use. 3-aminopropyldimethylethoxysilane (Gelest, Inc.) was used as received
The DNA probes were synthesized (Biosource International, Camarillo, CA) for the preparation of the electrochemical cocaine biosensor. The aptamer sequence A1 was based on the oligonuclotide sequence developed by Stovanovic et al. 1 The sequences used are listed in Table 1 . Each of the sequences was covalently modified during solid-phase synthesis with a sixcarbon disulfide group (CH 3 (CH 2 ) 5 -S-S-(CH 2 ) 6 -) at the 5' terminus. The aptamers were purified by HPLC and PAGE, and verified by mass spectrometry.
2.
Fabrication and Surface Modification of Glass Nanopore Electrodes. Preparation of the aptamer-modified electrodes is based on the procedures reported for covalent attachment of a propylamine silane 2 and spiropyran 3 monolayers to the interior surface of glass nanopore electrodes as well as the covalent attachment of aptamers to the surface of gold electrodes. 4 The preparation of aptamer-modified glass nanopore electrodes involved the following steps: (1) a 25-μm diameter platinum wire (Alfa-Aesar, 99.95%) was electrochemically etched to produce a sharp tip with ~10 nm radius of curvature; (2) the sharpened tip was sealed in a Corning 8161 lead glass capillary (Warner Instruments Inc., i.d. = 1.10 mm; o.d. = 1.50 mm); (3) the capillary was polished until a nanodisk of platinum is exposed; (4) the electrode was thoroughly cleaned by sonication in H 2 O, EtOH, CH 3 CN, and H 2 O, soaking in 1 M KOH for 10 min, followed by rinsing in H 2 O and CH 3 CN; (5) the electrode is immersed overnight in an CH 3 CN solution containing ~2% v/v Cl(Me) 2 Si(CH 2 ) 3 CN, resulting in covalent attachment of cyanopropyl silane to the exterior glass surface; (6) the exposed platinum disk was etched in a 15% CaCl 2 solution (pH 5.5) with 5 V ac voltage applied between the nanoelectrode and a platinum wire counter to produce a truncated cone-shaped nanopore in glass, the bottom of the pore defined by a platinum microdisk electrode; (7) the interior glass surface was modified in an CH 3 CN solution containing ~2% v/v EtO(Me) 2 Si(CH 2 ) 3 NH 2 using the above procedure; (8) the maleimide linker was attached to the surface by soaking the amine-modified nanopore electrode in a solution of DMF containing DMAP (0.5 mg, 4.5 μmol) and SMCC (1.4 mg, 3.4 μmol) with intervals of gentle sonication, in the dark at room temperature for 24 h, followed by soaking in DMF and then 100 mM NaCl/10 mM potassium phosphate buffer pH 7.0; (9) the maleimide-modified surface was immersed in a solution of activated-aptamer/TCEP solution (6.75 mL) with 100 mM NaCl/10 mM potassium phosphate buffer pH 7.0 (18.9 mL) 60 min in the dark at room temperature and sonicated gently 3-4 times; (10) the surface was passivated by stirring the electrode in 2 mM
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mercaptohexanol solution in 1 M NaCl/10 mM potassium phosphate buffer pH 7.0 for 3h in the dark at room temperature, and then washing with 1 M NaCl/10 mM potassium phosphate buffer pH 7.0. The radius of the nanopore orifice (a) was estimated by measuring the voltammetric limiting current at the nanodisk, prior to etching the platinum in the CaCl 2 solution. The diffusion-limited voltammetric current (i d ) for the oxidation of 5 mM ferrocene (Fc) in CH 3 CN is given by i d = 4nFDC*a, where n is the number of electrons transferred, F is Faraday's constant, and D is the diffusion coefficient of Fc (2.4 × 10 -5 cm 2 /s). 5 All radii reported here are based on the electrochemical response and thus are "apparent" radii.
6
The molecular flux through the nanopore orifice was measured voltammetrically using a Par Model 175 Universal Programmer and Dagan Cornerstone Chem-Clamp potentiostat. The voltammetric response of the aptamer-modified glass nanopore electrodes to cocaine was measured by immersing the electrodes in a 10 mM monobasic/dibasic potassium phosphate buffer, pH 7, solution with 5 mM Fc(CH 2 OH) 2 and 0.2 M KCl as supporting electrolyte with 1.0 mg/mL cocaine hydrochloride solution in methanol. Voltammetric studies comparing the aptamer-modified nanopore in the absence and presence of cocaine were carried out at 0 °C. Redox solutions were prepared using 18 MΩ·cm water and purged with nitrogen to remove dissolved oxygen.
